Utility Model No. 53-37883 

LUBRICATING DEVICE OF GEAR TRANSMISSION 

3. DETAILED EXPLANATION OF THE DEVICE 

The present device generally relates to a transmission for a vehicle. The 
present device particularly relates to an improvement in a lubricating device of a gear 
transmission having a relatively large reduction gear ratio, such as a transmission for an 
industrial-use vehicle and the like. 

Generally, in a gear transmission of this type, a reduction gear is used as the 
final gear of the transmission. The reduction gear has a large diameter, so that a center 
distance thereof is made larger than that of gears for speed change. Normjally, the 
reduction gear is arranged at a lower portion of the transmission so as to effectively 
generate a lubricating oil film corresponding to use at a high load. With this 
arrangement, a part of the reduction gear is always soaked in lubricating oil as shown in 
Fig. 1 to Fig. 3. (Note that the vertical position of the third gear and the fourth gear in 
Fig. 1 is downwardly displaced for better understanding of the structure of a sleeve 
/clutch spline.) Accordingly, the lubricating oil in an oil reservoir is introduced to 
gears arranged at an upper portion. Gears II, III arranged axially away from the 
reduction gear are not supplied with a sufficient amount of lubricating oil. Thus, 
problems such as wear of a tooth surface, seizure, and the like are likely to occur due to 

insufficient lubrication. 

V 

In order to solve the aforementioned problems in the related art, it is an object 
of the present device to provide improved lubrication. More specifically, an additional 
oil receiver, i.e. an oil bucket is provided at a position above a normal oil level in a case 
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of the transmission, and gears are soaked in the lubricating oil in the oil bucket. A gear 
soaked in the lubricating oil in the oil reservoir provided at a lower portion of the case 
splashes the lubricating oil in the case, and the splashed oil enters into the upper oil 
receiver- Further, the gears arranged at the upper portion are lubricated by the gears 
soaked in the lubricating oil in the oil receiver. That is, according to the present device, 
lubricating oil is first supplied to the oil receiver arranged at a middle portion of the case. 
Then, the oil is caused to flow in the lateral direction to be directed to the upper portion 
by a gear axially away from the reduction gear, whereby a portion meshed with the gear 
away from the reduction gear is also supplied with the lubricating oil. In this manner, 
the lubricating oil can be supplied to portions where, in the related art, the lubricating 
oil is not supplied or only an insufficient amount of the lubricating oil is supplied. 

Hereinafter, an embodiment of the present device is explained with reference to 
the accompanying drawings. First, a lubricating device of a gear transmission 
according to a related art, which is the basis of the present device, will be explained 
with reference to Fig. 1 to Fig. 3. Fig. 1 shows a transmission case 1. Supported via 
bearings by the transmission case 1 are three shafts arranged in parallel with each other, 
i.e., an input shaft 2, an idler shaft 3, and an output shaft 4. 

At the center of the input shaft 2, a sleeve receiver 5 is formed in a spline 
manner. A sleeve 6 is fitted to the sleeve receiver 5 such that the sleeve 6 is slidable in 
the lateral direction in the drawing. The sleeve 6 can be moved by a shift folk 7 in 
the lateral direction, i.e., in F or R direction. 

A first gear 8 and a second gear 9 are respectively fitted to the right side and 
the left side of the sleeve receiver 5 formed in the input shaft 2 such that the first gear 8 
and the second gear 9 are rotatable with respect to the input shaft 2. A clutch spline 8a 
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and a clutch spline 9a corresponding to the sleeve 6 are formed between the gear 8 and 
the sleeve 6, and between the gear 9 and the sleeve 6, respectively. The sleeve 6 is slid 
by the operation of the shift fork 7 so as to selectively transmit the rotational force of 
the input shaft 2 to the gear 8 or the gear 9. 

" An intermediate sleeve 10 is rotatably supported by the idler shaft 3 disposed 
below the input shaft 2. On the left and right sides of the sleeve 10, a third gear 11 and 
a fourth gear 12 are formed, respectively. The third gear 11 and the second gear 9 are 
formed such that they are in constant mesh with each other. The fourth gear 12 is 
formed to be in constant mesh with the reduction gear 13 integrally formed with the 
output shaft 4. 

It is apparent from the above arrangement that power from the input shaft 2 is 
transmitted to the sleeve 6 of a clutch as shown in Fig. 1, and if the sleeve 6 of the 
clutch is moved in F direction, the gear 8 for forward movement is connected with the 
sleeve 6 via the clutch spline 8a. The power is thus transmitted to the output shaft 4 
via the gear 8 and the reduction gear 13. 

If the sleeve 6 of the clutch is moved in R direction, the gear 9 for backward 
movement is connected with the sleeve 6 via the clutch spline 9a. Thus, the reverse 
rotational force is transmitted from the gear 9 to the output shaft via the gears 11,12, and 
the reduction gear 13. 

In the above-described gear transmission, the present device includes an oil 
receiver 14, i.e., a bucket, to be described later. The oil receiver 14 is structured to 
include, for example, a concave portion 15a as shown in Fig 5 so as to avoid 
interference with the reduction gear 13 when viewed in top view. The concave portion 
15a may be formed depending on the position of the reduction gear 13. The oil 
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receiver 15 is formed to have a constant depth. A bottom plate of the oil receiver 15 
may be flat in vertical section as shown in Fig. 4 and Fig. 5. Alternatively, it may be 
inclined as shown in Fig. 6 and Fig. 7. 

The oil receiver 15 formed as described above is arranged at a position below 
"thelhirdand the fourth gears 11, 12 and abbve~the~oir reservoir 14, such that a portion 
of the third gear 11 is soaked with the oil in the oil receiver 15. Further, the oil 
receiver 15 is arranged to be located on the side of the reduction gear 13. A stepped 
portion la is formed in the clutch case to support the periphery of the oil receiver 15. 
As a matter of course, the oil receiver 15 may be attached by bolts or the like, instead of 
forming the stepped portion la. 

The oil receiver 15 is filled with oil, and the oil level in the oil receiver 15 
reaches the highest level as shown in Figs. 4 to 7. In this case, the lower portion of the 
gear 11 needs to be constantly soaked with the oil. The fourth gear 12 needs not to be 
constantly soaked with the oil. 

Next, a mechanism of how the oil is supplied to the oil receiver 15 will be 

explained. The arrows in Figs. 4 to 7 show the direction of rotation when the shift fork 
7 is moved in F direction and the vehicle runs forward. The lubricating oil in the oil 
reservoir 14 is splashed up as illustrated by the dotted line shown in Fig. 5, while 
adhering to the reduction gear 13 due to its viscosity, and at the same time being 
scattered. Upon reaching the oil receiver 15, the scattered lubricating oil enters the oil 
receiver 15. Further, when the lubricating oil adhering to the reduction gear 13 reaches 
the meshed portion with the fourth gear 12, the oil is pushed out of the meshed portion 
and held at a position just before the meshed portion. Then, most of the oil enters the 
oil receiver 15 together with the oil newly supplied from the lower portion. The rest of 
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the oil falls down to the side face of the teeth. If a guide 16 is provided as shown in ^ 
the dotted line in the figure so as to more accurately direct the lubricating oil to the 
receiver 15, more oil can be supplied. 

On the other hand, if the shift fork 7 is moved in R direction, and the reduction 
gear 13 is rotated iri'the'fevirse^ire^ of the arroW; the lubricating oil is not supplied 
to the oil receiver 15. However, in a normal vehicle, the time period during which the 
vehicle runs backward is relatively short. In the case of a folk lift or the like, the time 
period during which the vehicle runs backward is relatively long. When a folk lift or 
the like is moving backward, the third gear 11 is lubricated only by the lubricating oil in 
the oil receiver 15. In this case, if the backward movement and the forward movement 
occur at the same frequency, and the time period of the backward movement is long, it 
is necessary to hold a large amount of oil. However, even in the case of the folk lift or 
the like, normally, the backward movement and the forward movement are alternately 
repeated at short intervals. Therefore, there is almost no need to hold a large amount 
of lubricating oil in the oil bucket. 

As described above, according to the present device, since the gear 
transmission is structured such that the upper oil receiver, i.e., the bucket, receives the 
lubricating oil scattered by the reduction gear, the lubricating oil in the oil receiver is 
further scattered by the idler gear to lubricate the gears and bearings arranged at the 
upper portion. 

In the related art, lubrication is performed only by the reduction gear, so that, as 
a matter of course, lubrication is not performed uniformly, or there is a portion where 
the lubricating oil is not sufficiently supplied. To address this, for example, the 
amount of oil is increased. According to the present device, the above problems are all 
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resolved. In addition, the lubrication efficiency is enhanced to a large extent. 
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